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POLYPRENYL COMPOUNDS, PROCESSES TOR PREPARING THEM, AND PHARMACEUTICAL COMPOSITION CONTAIN- 

ING THEM 

The present invention relates to a Dofvorenvf com- po^^a, «#w* k . 



CH, CH 3 
H-CGH.-C-CH-CHas CH z -C-CH-^^-(X) 5 C0R 
A B Y Z 

(I)' 



wherein afl of A, B, Y and Z stand for hydrogen atoms, or 
A and B, and Y and 2, form each a single bond when 
taken together, n stands for an integer of 0 to 2, X stands 
for a group represented by the formula 



75 



? H 3 
-C-CH- 
I I 

k r, 

25 



(wherein K and L are independently a hydrogen atom or 
form a single bond when taken together), a group repre- 
sented by the formula -CHa-or a group represented by the 
formula -(CHj)*-, m is an integer of 0 or T, and R stands for 30 
a hydroxyf group, a group represented by the formula 



-NH(CHJ p -CON< RZ 



(wherein R* and R* may be the same or cBff erent and each 
stands for a hydrogen atom or a lower aDcyf group and p 
stands for an Integer of 1 or 2), a group represented by the 
formula -NH^CHJq-OH (wherein q denotes an mteger of 1 
or 2) or a group represented by the formula 



-NH-CH 2 -CH- CH*OH - 



and a r^armacotogfcafly acceptabte salt thereof. 

a process lor the Preparation thereof and a pharmaceutfcaj 
cornposffion contaaiing rt 

The lower aficyl defined as R* and R* fn the general 
formula 0) Is a straight or branched afkyf group having i to 
6 carbon atoms such as methyl, ethyl, n-propyt n-butyt, 
tsobutyt, 1-fnethytpropyt, tert-butyl, n-pentyt, 1-ethytpropyl, 
tsoamyl or n-hexyl 

Though the cornpound of the present invention can be 
present as various stereoisomers, the present invention 
includes aO of the stereoisomers, 



I 

OH 



Examples of the pnannacologicaBy acceptable salts 
55 aaxjrdmg to the present invention include salts of benzoic 
acM derivatives represented by me general formula (I) 
wherefo R is a hydroxyl group with metals (for example, 
OTtfum, potassium or afurnmum) and bases (for example, 
arnmonium, tiietrryfcumne, hydrazine, guanklfte, dicyctohex- 
60 ytemine, quinine or cirtchonfrie). 



65 
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AO of the pofyprenyf compounds according to the 
present invention are novel compounds which have not 
been described in literature as yet, and have an excellent 
cho^esteroWeoeasing activity, so that they are useful as an 
antihypercrwlesterolemfc agent and can be used to treat 
arteriosclerosis. 

Up to this time, no pofyprenyl compounds having an 
antTryperchofesterotemic and antjarterioscterotic activity 
have been known as yet The inventors of the present 
invention have long studied on various poryprenyt com- 



CH 3 



10 



pounds and have found unexpectedly that the pofyprenyl 
compounds according to the present invention have an 
exceflent antihyperchc4esterc^emic activity. The present in- 
vention has been accomplished on the basts of this finding. 

The compounds (I) according to the present invention 
can be prepared by various methods. Representative or- 
dinary methods are follows: 

Preparation Process 1 

The compound represented by the general formula (I) 
■irein m is 0 and R is OH, La, 



CH 3 



A B Y Z 



can be prepared by the following procedure. 



25 



II 

c^o-p-c^-^y-coocH, (m 



OCJB 3 



CH S 

I 

H~<CH,— C = CH-CHz^-CH, - C — CH, ' ( ni ) 

O 



(wherein n is an integer of 0 to 2) 

• i 



CH 3 
I 



CH, 



H^CH 2 H3=CH^H^(S 2 -C=CH--^^)-COOH 

(10 

jreduction 
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CH, 
I 



CH, 
I 



H-(CH 2 -CH-CH 2 -CH|) 5 -CH r - CH-CH z -^^-COOH 



Diethyl ('^^nethoxycarbonyfpr^ 
represented by the formula (II) is reacted with a ketone 
compound represented by the formula (D!) (Wittig reaction), 
followed by hydrolysis to obtain a compound (l*) whfch is 
one ^xf the objective compounds. The compound (H is 
oaarytfcalry reduced to obtain a compound (I") which is 
ateo one of the objective compounds- Examples of the 
catalyst to be used in the Wittig reaction include sodaim 
methytate (MeONa), sodium ethylate (EtONa), t-BuOK and 
NaH, while examples of the solvent to be used in the Wittg 



70 



is 



CI") 



reaction include tetrarryorofuran (THF), dimethylfarmamkJe 
(DMF), ettier. nftnomethane and olmethyl sulfoxide (DMSO). 
The reaction temperature is preferably from a room tem- 
perature to about 100°C 

Preparation Process 2 

The compound represented by the general formula (I) 
wherein m is Q and R is OH, to. 



*CH 3 CH, 

\ i ii \=/ 

A B Y Z (j/) 



can be prepared by the following procedura 
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CStep 13 



(C^) a P + _CH 2 ^^> Br" (fir) 



CH, 

H-CCK I -C=CH-CH i 5 5 -CH 2 -C-CH 3 ' (ffl) 

O 

I 

CHj CH, 
H-(CH 2 -C=CH-CHi%-CH z -C=CH-^~^ ( V ) 

CStep 113 j M . , 

\ formylatipn 

CH, CH, 

I t 

H-(CH,-C=CH-CH 2 ^CH 2 -C=CH-/^-CHO 

W (YI) 

CStep HID . 

| oxidation 



CH, CHj 
H-CCH.^^CH-CH^CH^^CH-^^-COOH 

(10 

STS S^TJ^m^ f^f m ' amkte • (1) reagent HCN + HH 

v UM H ^ olmetnyt sutfaade (DMSO), preferably at a tem- 
perature of from a room temperaUire to about 100°C. 65 cataJysi: AIGt, or ZnCt, 

solvent CHOj or C^Ci, 
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condition: the reaction is carried out under cooling with ice. 
followed by hydrolysis with a dilute alkali 

(2) reagent CO +■ HCl 
cataJystCuCf + Aid, 
solvent: benzene 
condition: room temperature 

(3) reagent DMF + POO, 



70 



75 



solvent DMF 

condition: under cooGng with ice 

The oxidation of Step in is carried out by using a 
reagent such as potassajm permanganate (KMnO«) or chro- 
rrauro trioxKte and a solvent such as water or acetic add , 
preferably at a temperature from room temperature to about 
100°C. 

Prcparafion Process 3 

tne compound represented by the general formula 0) 
wherein R is OH, X is 



and n is 1 can be prepared by the fotlo wing procedure. 

I- " 



\ 3 

-C=CH- 



CH, - 



A B 



1 * I 
Y Z 



cpaqx p-ch 2 cooc,h 5 era) 



CH 3 

I 



- CH, 

I 



CH 3 

I 



H " (C ^"^^^CH 2 -C-OI-^^-C=CHH330G 2 H ; 



A B 



i 



i r 

y z 



CEO 



60 

CH > CH, CH 3 

A B Y Z ( j^) 
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A compound (Vti) is reacted with a compound (VIII) in 
the presence of a base such, as socfium methytate, sodium 
ethyiate, t-BuOK or NaH in a solvent such as 
tetrahydrofuran, ether DMF, benzene or hexane at a. tem- 
perature of 0 to 80 °C to obtain an ester (IX). The ester - 

(Method 1) 



(IX) is hydrofyzed or reduced by an ordinary method to 
obtain a compound fl") which is one of the objective 
compounds. The starting material (VII) can be prepared, for 
example, by the following methods which wifl be shown - 
schematically below. 



Y^^-COOH (X) 




y ~y v-coce (xi) 



MeLi- ether solution 
(XII) 

room 
temp. 



(VII) 



MeMgBr* ether solution 
(XIII) 



-70 ^ 0°C 



wherein Y is a group represented by the formula 



35 



CH 3 



CH 3 



H-CCH^C-CH-CHzVCH^C-CH- 
II 1! 
A B Y Z 



(A, B, Y and Z are as 



defined above) 
(Method 2) 



(XIY) (XV) 



C Ytt ) 



This reaction is earned out in the presence of a cata- 
lyst such as AICI* SnCU or ZnCI, in a solvent such as 
CCU CHJX or benzene at a temperature of ice coofinq to 
80°C. 



7 
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(Method 3) 
(Step I) 



azeo tropic 



CHj-^Vc-CB, + ethylen. dehydration 



sulfonic acid 

(XVI)- solvent: 



benzene 

(XVI) 

(Step II) 

(VII) + NBS benzoyl Peroxide 



reflux 



solvent: CC1 4 or benzene p • ^ 

(XfS) 

(Step III) 



CXVII) + (ch ),p 
6 5 J 



refluac 



(QH^P^^^-c- CHjBr7 



solvent; |Q | > 



(XIX) benzene or 

toluene 

(Step IV, (XX) 

CXXT) 1 CXM) 



(Step V) 

eci. 

(XXII) - =>. (vil) 

solvent: alcohol or acetone 
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Tha reaction of Step IV Is carried out in the presence 
of a base such as sodium methytete. sodium ethytete, t- 
BuOK. MeU. n-BuU or (XHJJ in a solvent such as ethanot 
methanol, tetrahydrofuran (THF), ether, DMF of DMSO, 
preferably at a reaction temperature of a room temperature 
to about 100°G. 



Preparation Process 4 

The compound represented by the general formula (I) 
wherein R is OH, X is -CH,-CH,-and m is 1 can be 
prepared by the following procedure. 



I 



A B 



CH 3 
I 



(XXIU) 



t I 

Y Z 



(G l H 3 0) 2 -P-CHiCOOC 2 H J • («) 
O 



CH 3 CH, 
A B Y Z 



— CH—COOC^Hj 
(XXIY) 



hydrolysis 



reduction 



CK 3 -CH, 
H^CHf^H^H-OI^CHi-C-C 
A B Y Z 



H-^^H^Hj-CHV-CCJOH 
(I") 



In Step 1, the preparation of me compound (XXIV) is 
carried out in toe presence of a base such as sodium 
methytate, sodium ethyiate, t-BuOK or NaH in a solvent 
such as tetrahydrofuran (THF), ether, DMF, benzene or 
hexane at a reaction temperature of 0 to 80°C. 

The obtained compound (XXIV) is reduced and 
hydrolyzed by an ordinary method to obtain a compound - 
0") which is one of the objective compounds. The reduc- 
tion is carried out cn the presence of a catalyst such as 
Raney nickel, Pr*C PtO, or PtC in a solvent such as 
ethanoi, methanol, ethyl acetate, oxnane or acetic acid 
under a pressure of normal pressure to 150 kgfcm 1 at a 



60 



ternperature of room temperature to about 100°C. If neces- 
sary, a small amount of acetic, hydrochloric or perchloric 
acid may be added as a co-catalyst The addition of such a 
co^catalyst promotes the reaction or enables me reaction to 
proceed under more moderate conditions. 

The hydrolysis is carried out in the presence of a base 
such as KOH or NaOH or an acid such as hytfochtorfc or 
sulfuric acid according to an ordhary method. In the hy- 
drolysis, methanol, ethancrf, propanol, ethylene glycol or 
propylene glycol is used as a solvent, while the reaction 
temperature may be about room temperature. 



9 
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The starting 
ample, by the 
schematically- 



(XXIIJ) can be prepared for ex- 
procedure which wifl be described - 



A B Y Z 



LiAgH* 



CH a car, 

A B Y Z 



Mn0 2 
or 

Na 2 Cr 2 0 ? 



(XXIII) 



(XXVI) 



Preparation Process 5 

The compound represented by the general formula 0) 
whenan R is OH, X is -CrVand m is 1 can be prepared by 
tftefollowmg procedure. 45 
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(Method 1) 



A B Y Z 



H 2 CN 
(XXHT) 



CH 3 CH 3 
* A B Y Z 




: 2 COOH 



(I W ) 



KOH^LST^f S^t^^J^ PreS8nC8 01 30 7116 Startin 9 compound (XXVI) can be prepared, for 

KOH, NaOH or the Idee according to an ordinary method to example, by the foltowina orocedure! the nZ^r^JZ 

obtain the cartooxylc acid 0- ") which is one of the objective v^^lteXrToX^^ 
compounds. This hydrolysis is preferably canted out in a 
solvent such as propylene glycol or ethylene glycol at a 
temperature of 80 to 150°<X 35 
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CH 3 CH, 

H-(CT z -C-CH^H 2 ^CT 2 ^-CH-^^-CH 2 OH 
A B Y Z 

(XXVI) 



P-toluenesulfonyl chloride 
so lvent : pyridine 
under cooling with ice 



CH 3 CH, 
A B Y Z 




O 

o 

(SI) 



KCN 

solvent: DMSO 

reaction temperature: 80 * 150 °C 



(XXVXI) 
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(Method 2) 

CH, • GH 3 

H^CH.-C-CH-CHf^H^-C-CH-/ ^ 

II I I \= 

A B Y Z 




(XXIX) 



(wherein Hal stands for a halogen) 



CO. 



CH 3 CH, 

H-CCHj-C-CTHDH^C^-C-CH-^ ^ 
II " 1 1 




A B 



Y Z 



-COOH 



( I"") 



The compound (XXDQ is reacted with carton tioodde 
by an ordinary method (Gngnard reaction) to obtain the 
carboxyfic acid (T") which is one of the objective com- 
pounds. The reaction temperature is from -70 °C to room 
temperature. 



35 



The starting compound (XXIX) can be prepared, tor 
example, by the following procedure, the reaction formula of 
which wiff be shown betow. 



CH 3 
I 



CH 3 
I 



A B YZ 



Mg 

solvent: 



(XXX) 



ether or THF 



(XXIX) 



Preparation Process 6 

The compound represented by the general formula 0) 
wherein R is not a hydroxy! group, but a group represented 
by the formula 
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-NH(CHJ p -CON<f] 



(wherein p, R l and R* are as defined above). -NH-fCH^ 
OH (wherein q is as defined above) or 



70 



-NH-GH 2 -CH-CH.OH 
OH 



can be prepared by reacting the carboxyfc acid prepared 
by the above process with a reactive acid derivative such 20 
as an acid hafide and reacting the resulting compound with 
an amine to obtain the corresponding 1 
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(Method 1) 

CH 3 CHj 
H^CH^^-^H^CHz-C-CHHQKXfe-COOH 
A B YZ 

(XXXI) 

(wherein, n, m, A, B, Y and Z are as defined 
above) 



CStep 13 



CH 3 CH 3 
A B YZ 

(XXXI) 

(wherein Hal stands for a halogen atom) 
RH (corresponding amine) 



CStep 23 



CH S CH 3 
I I 



cxxxra) 



ii. ii 

A B Y Z 



(wherein R is as defined above) 

In Step 1, the carboxyGc add is converted into the in Step 2, he acid halite obtained in t k, 

corresponding add ha&te. For example, the add is reacted with On iconBSirafan »ft» m^ZS^Z 25?? 

with SOCk SOCk. POCk. PCL PPL nr nak* conesponomg amne RH according to an ordinary 

mT^ii^^ ™* ,f^~ \? «^ chloride mto process to obtain an elective acid amide (XXXim. 

the actd chloride. This reaction may be earned out without „ Examples of the RH include 
any solvent or in a solvent such as benzene or totuena 
under reflux. 



65 
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H ? N-(CH 2 ) p -CON<^^ 
HsN-CCEQa - OH 



^N-CH^CK-CHaOH 
! 

OH 



wherein p,R\ R 1 and q are as defined above. 



is 



20 



(XXXTV) 
(XXXV) 
'(XXXVI) 



This reaction is earned out in a solvent such as 
tetnahytfofaran, eflier, benzene, chtorcform or toluene, gen- 
erally hi the presence of a bass such as pyrk&ie. 
tnetriyfenrone or potassium carbonate. 
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(Method 2) 

CH 3 CH S 

A B YZ 

(XXXI) 



(Step 1} 



C1C00C 2 H 5 



(XXXVII) 



or 



(C 2 H 5 0) 2 P-C1 (XXXVIII) 



ca^ ch 3 

&-(Ca-C-G-C5^ CHH3-C5*-/' W 

* I I M 'I I 

A3 • YZ 



(X) 3 COOCOOC,H s 
CXXXDO 



or 



CH, CH, 

I I " 1 I \=/ 

A3 YZ 



O 

I! 

)hCOOF-(OC,H 3 ) 2 

(XXXX) 



(Step 2 J 



RH (corresponding amide) 



65 
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CH, 
I 



Cfl, 
\ 



I 

A 



I 

B 



i I 

Y Z 




In Step 1 , the cartxjxyfic acid (XXXJ ) is condensed with 
the compound (XXXVI!) or {XXXVIII} to obtam the com- 
pound (XXXDQ or (XXXX). This corafensation is carried out 
in a solvent such as tetrarrydrofuran, ether, benzene or 
ChIorofbm\ generally in the presence of a base such as 
trietrryiamme or pyridine. The preferred reaction temperature 
is from -50°C to a room temperature. 

In Step 2, the compound (XXXDQ or (XXXX) obtained 
in Step 1 is reacted with the corre s pondihg amine [- 
(XXXIV). (XXXV) or POOCVQ] by an ordinary method to 
obtain an objective amide pOOCJll). 

Tros reaction Is carried out generally in the presence of 
a base such as triethylamorte or pyrkfine. 

The effect of the compound according to the present 
invention wffl be described in further detail by the phar- 
macological animal experiment 

Experimental Example 



Test compound 



10 



15 



20 



25 



30 



(XXXQI) 

ArTtJiypercrroJesterotemfc 



Method 

A mate SD rat of 4 weeks of age was fed with a high 
chdesteroternic bait for 3 days, followed by returning to a 
normal bait The test compound which w2J be described 
below was orally administered to the rat twice a day for 2 
days. 2 days after returning to a normal bait. Wood was 
drawn from the rat and examined for the total amount of 
serum cholesterol Ctofibrate was used as a control meoV 
ane. The control group exhibited an average cholesterol 
value of 130 mg/dL The rates of the cecrease m cholesterol 
value with respect to the test compound are shown in Table 
1. 

The test compound was emulsified with 1% Tween 80 
and administered in an amount of 50 mg per kg of weight 



compound Ar 



vVvV^-cooh 



compound B: 



. A^A-<Qkcooh 



compound C: 



compound D: 




9 \\ 



-COOH 



COOH 



60 
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compound E: 



compound F: 



compound G: 



compound H: 



compound I: 



compound J: 



compound K: 



compound L: 



compound Mr 



compound N: 




19 
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compound O: A/xA^^^^NH^CONH, 



compound P: . A/\A^}~ CON^CON<^ 
compound Q; X\ A ^"V^ 00 ** 1 */^ 0 * 1 




compound fc ^^^^ 

compounds: ^/\ A ^V^CONH^X^ 




compound T: 




compound 



compound 



50 



55 



60 



65 



20 



39 



0 194 693 

Table 1 



40 



Test compound 


Rate of the 
decrease in 
cholesterol value 


Test compound 


Rate of the 
decrease in 
cholesterol value 


compound A 


19 


compound M 


25 


compound B 


21 


compound N • 


18 


compound C 


28 


compound O 


18 


compound D 


20 


compound P 


17 


compound E 


21 


compound Q 


32 


compound F 


25 


compound R 


25 


compound G 


28 


compound S 


26 


compound H 


29 


compound T 


24 


compound I 


28 


compound U 


20 


compound J 


27 


.compound V 


21 


compound K 


18 


clofibrate 


18 


compound L 


26 
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It is apparent from the above pharmacological experi- 
ment mat the compound of the present invention has an 
excellent antliypercholesteroiernic activity. Therefore, ft is 
useful as a medicine based on the antftyperchalesterotemic 
activity, particularly as an anttiyperchotestero!^ 
an anfiartertoscterotic agent 

Further, though an antihyperctotestefoJemk; agent must 
be admarristered for a long period because of the nature of 
the olsease, the compound of the present invention exhibits 
a very low toxicity and is a very safe compound, so mat the 
present invention is very valuable in this respect With 
tespect to the toxicity of the compound according to the 
present invention, when the above described compounds A 
to V were administered to SD rats (of a weight of about 
200 gK neither death nor adverse reactions were observed 

The dosage of the compound of the present invention 
to be admimstered to a patient as an antihyper- 
chotesteroiernic agent or an aritiarterfoscterotic agent ts re- 
rnartcatf y varied depending upon the kind of patient, the 
degree of the cfisease, the kind of compound or the age of 
patient and not parti cula rly Smited. The compound of the 
present invention is administered orally or parenterafly in a 
dosage of about 10 to 1000 ma preferably about 30 to 300 
mg, per adult by two to four portions a day. The form of the 
compound to be administered may be powder, fine granule, 
granule, octet, capsule, infection or the Gka The formulation 
is canted out by using an ordinary formulating carrier and 
according to an onfinary method 



SO 
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The sp5d medicine for oral admmistration can be for- 
mulated by adding a filler, if necessary, together wfth binder, 
disintegrating agent, lubricant coloring matter or corrigent 
to a principal agent and converting the obtained mixture into 
pellet coated pellet granule, powder or capsute accordinQ 
to an ordinary method. 

Examples of the tiller include lactose, com starch, 
sucrose, glucose, sorbitol, crystalline ceOulose and siScon 
dioxida Examples of the binder include polyvinyl alcohol, 
polyvinyl ether, ethyJcellulose. methytceilulose, gum arabic, 
tragacanth, gelatin, shellac. hydrtjxyprorjyk»Dutose. hydrox- 
ypvpytem* and pc^yvinylpynx)&tona Examples of the dis- 
integrating agent include starch, agar, gelatin powder, cry- 
stalGne cellulose, calcium carbonate, sodium hydrogen car- 
Donate, calcium citrate, dextrin and pectin. Examples of the 
lubricant include stearic acid, magnesium, tafc, polyethylene 
glycol, siSca and hardened vegetable oil The coloring mat- 
ter may be any one which is permitted to be added to 
merXeines. Examples of the corrigent include cocoa powder 
menthol aromatic acid., mentha oil bomeoJ and powdered 
cinnamon bark. Of course, the peUet or granule may be 
coated with sugar, gelatin or the like. 

In the preparation of injection, a principal agent is, if 
necessary after the addition of pH adjuster, buffer, stabfeer, 
soJubffiang agent or the tike, converted into a subcutaneous, 
rntramuscular or intravenous injection. 

Now, the following Formulation Example will describe 
the case where N-^^^Hfimethyfteptyn r N* , N'-tfethyl- 

9 * yCina [^?r tlich fe *** 01 representative compounds 
ot the present invention (hereinafter referred to as "principal 
agenT) is used as an active ingredient 
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Formulation Example (pellet) 
principal agent 
anhydrous silicic acid 
crystalline cellulose 
corn starch 
hydroxypropylcellulose 
magnesium stearate 



10 g 
50 g 
70 g 
36 g 
10 g 
4 g 



The mixture of the above formulation was treated ac- 
cording to an ordinary procedure to obtain a pellet having a 
pellet weight of 180 mg. 

Now r Examples of the present invention wiU be de- 
scribed, though the present invention is not limited to therru 



20 



25 



4-(1 '-IsobutenyObenzoc add 




OOH 



(t) Synthesis of methyl 4-bromorr^ytoenzoate 

15 g of methyf toiuate, 17-8 g of N-bromosuccmimide 
and 0.5 g of benzoyl peroxide were suspended in 50 mi of 
carbon tetrachloride under stirring. The suspension was 
heated under reflux for 30 minutes. After the completion of 
the reaction, the reaction mixture was washed with water, 
concentrated and dtsulfeoT under a reduced pressure to 
obtafri 18.5 g of the title compound (yield; 81%). 

(2) ttettryl (4-methoxyc^^ 

223 g of methyl 4-bronx)rnetriyfcen2oaie obtained in 
foe above step 0) was reacted with 16.6 g of methyl 
phosphite at 120°C tor 2 hours. After the completion of the 
reaction, the reaction mixture was distilled under a reduced 
pressure to obtain 2&2 g of the title compound (yield: 
82%). 



35 

(3) 4H1'4sobutertyl)ijenzott: arid 

2.8 g of sodium hydride was suspended m 50 ml of 
DMF. 37 g of diethyl {4.rromoxycanDorrylpr«rryI)- 
roetrrylprtosphate was dropwise added to the suspension, 
followed by the addition of 20 ml of acetone. The mixture 
was reacted at 50°C for 2 hours. The reaction mixture was 
poured into water and extracted with hexane. The extract 
was washed with water and concentrated The restfue was 
disserved in ethane! and 15 g of potassium frydroxidB was 
added to the solution, followed by dissolution. The resutfing 
sohjfion was heated under reflux for one hour. 

The reaction mixture was neutralized with dilute hy- 
rtocttorfc ackJ and extracted with ether. The extract was 
washed wffli water and concentrated. The residue was 
recrystaTrzed from benzene to obtain 7.9 g of the objective 
compound as a white crystal (yield: 42%). 

55 ° Bememal analysis as CH^O, 



40 



45 



50 



calculated (%) 



observed (%) 



C - H 
74.9T 6,86 
75.15 .7.04 
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oMass^/r): 176{M^) 
o 'H-NMRpMSO-dfi) : 
« 1.90(3H^ d; J =4) 
1^2(3H,d. J =4) 



&28<1H. br.s) 
7.27(2H.d, J~9) 
5 7.97(2H.d.J-9) 
Example 2 



'0 4-lsobutyibenzoic acid 




COOH 



17.6 g of 4-{l '-tscAutenyObenzcsc acid- was dissolved 
in ethane* and catarytfcafly reduced in the presence of 
Raney nickel catalyst 



calculated (%} 
observed {%) 



After the removal of the catalyst by filtration, the reac- 
tion mixture was concentrated and ^crystallized from hex- 
25 ane to obtain 1&9 g of the objective compound as a white 
crystal (yield: 95%). 

o Elemental analysis as C„H„0, 



c 

7 4. 13 
74.30 



.H 
7.92 
8.01 



oMasfVz): 178(M+) 
o 'H-NM R -{DMSO-di) : 
«089{6H,d,J=8) 
1.7-2.1(1H) 



2£2<2H,d.J=8) 
7.20(2H,d, J-9) 
45 7^7(2H.d.J-9) 
Example 3 



50 ^2\6M>tmeihyM '^-heptadieryjjberizoic acid 




COOH 



- as g of sodium methylate was dissolved in 50 ml of 
DMF. 37 g of diethyl (4^etrtoxycartx>iylp| ienyl)» 
n^etrrylphosprmate was dropwise added to the sotutroa 



60 



65 



12£ g of 6-mettiyl-5-hepten-2-one was added to the 
resulting mixture to cany out the reaction at 50°C for 2 
hours. The reaction mixture was treated according to the 
same procedure as the one descrfced in Example 1 to 
obtain 1&3 g of the objective compound as a white crystal 
(yiekl: 63%). 



e Etefental analysis as C^HwO, 
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calculated {%) 
observed (%) 



oMass( m / z ):244<M + ) 
o 'H-NMR CDDCIJ 
* 1.5-1.8(6H) 
T.8-1.9(3H) 
T3-2^(4H) 



C - H 
78.65 .8.25 
78.89 8.46 

70 

6.3(lH,br.s) 
7.15-7.4<2H, m) 
75 7-98(2H.d,J-9) 
Example 4 

20 4^2 , 3*4>fmethyihepty0benzoic add 




OOH 



24A g of 4^2\6MfirriethyM '^'-heptariienyObenzofc 
acid obtained tn Example 3 was treated according to the 
same procedure as the one described in Example 2 to ^ 
obtain 20S g of the objective compound as a white crystal 
(yiekfc83%)u 

o Elemental analysis as CHmQ, 



calculated (%) 
observed {%) 



oMass( m / 2 ):248(M 4 } 
o H-NMR (COCU 
5 084<3H 1 o;j-7) 
OB6(6H,d, J=7) 
1.0-t.9(8H) 



50 



55 



60 



C • H 
77.37 9.74 
77.39 9.8 8 

Z2-2S(2H, m) 
7-20(2H,d, J=9) 
737{2H, d, J-9) 
Example 5 

4-(2\6\1ff-Trimetto^^ acid 



65 
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OOR 



^ 9 of sodium elhyiata was o^ssorved m 50 ml of 
DMF, followed by the dropwise addition of 37 g of detbyi - 
(4-niethoxycaitonylpr^^ 19.4 g of 

gerarrylacetone was added to the resulSng mixture to cany 
out the reaction at 50°C for 2 hours. 



o MassC°V z ) : 318(M*) 
o WIMR(CDClJ : 
5 0.84OKC1, J -7) 
0,86<9H,d,J-7) 
1.0-1.9(15H) 



calculated {%) 
observed 



The reaction mixture was treated according to the 
zo 83010 proceAire as the one described in Example 1 or 2 
and purified by s3tca gel chromatography to obtain 26.7 g 
of the objective compound as a waxy sofid (yiekt 84%). 

o Elemental anafysis as CH*©, 



75 



30 



c 

7 9. 1 9 
7 9.25 

2_2-2-9(2H, m) 
7.20(2H,d,J=9) 
7.98<2H,dL J-9) 
Example 6 



H 
10.76 
10.89 



35 



3-{4*-<i NsobutenyDpr^>2-butenoic acid 




COOH 



&a g of 4-<l IsobutenyObenzoic acid was dissolved in 
ether. The resulting solution was dropwise added to 500 ml 
of a 1.4 M solution of methyflhruum in ether. The reaction 
mixture was poured into ice, washed with water and con- 
centrated. 

1.2 g of sodium hydride was suspended in 30 m! of 
THF. fofiowed by the dropwise addition of 12£ g of olethyl 
eth05( y c art»^^ The above concentration 

residue was dropwise added to the obtained mixture to 



50 



carry out the reaction at 50°C for 2 hours. The reaction 
mixture was washed with water, concentrated and dissolved 
in ethanoL 7 g of potassium hydroxide was added to the 
obtained solution, fofiowed by dissolution. 

The obtained solution was poured into dilute hytfochlo- 
ric add and extracted with ether. Tne extract was washed 
with water and concentrated. The residue was recrystaffized 
from hexane to obtain 3.0 g of the objective compound as a 
whfte crystal (yfekfc 28%). 

o Elemental analysis as C^O, 
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calculated (%) 
observed (%) 



• C 
7 7.75 
77.83 



50 



H 
7.46 
7.66 



<^Mass{ m / 2 ):216(M*) 
o *H-NMR(CDCt J : 

1-9TC3K4 J«4) 
2L5-ZJS(3H) 



R1-a2(1H) 
J5 a2-e3(lH. br.s) 
7.1-7.6(4H, m) 
Example 7 



20 



acid 




OOH 



19.7 g of 4-feobutyS)en2oy! chtorfde was dissolved in 
ether, followed by the dropwise addition of 33 ml of 3M 
solution of methyimagnesajm kxfide in ether at -40*0. Wa- 
ter was added to the mixture to carry out the decomposition 
andthe resulting mixture was washed with water and con- 
centrated 

6.5 g of sodium methylate was suspended m 50 mf of 
THF r followed by the dropwise addition of 30 g of diethyl 
ettroxycartwriytme^ The above concentration 

residue was dropwise added to the obtained mature to 



calculated (%) 
observed (%) 



o 'H^IMBCCDCX^ : 
5 0.90(68.0; J -8) 
1.7-2.1(lH) 
2^1(2H.a; J-8) 
2^5-2^(38) 
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40 
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carry out the reaction at 50°C far 2 hours. The reaction 
mixture was washed with water, concentrated and dissolved 
in ethanoL 17 g of potassium hydroxide was added to the 
obtained solution, followed by dfesofufiba 

The obtained sofufion was poured mto d3ute rryoiochJo- 
nc add and extracted wfih ether. The extract was washed 
with" water and concentrated- The residue was recrystaQtzed 
from hexane to obtain 10.2 g of the objective compound as 
a white crystal (yield: 47%). 

o Elemental analysis as C^H^O, 



H 

8.31 
8.48 



C 

77.03 
77.17 

&1-6w2(lH) 
7.16(2H, d, J=9) 
7AZ{2H t a\ J -9) 
Example 8 

3K4Msobutytprieny1)^^ add 
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21.8 g of 3-{4Nsobutyfeh^^ actd was 

treated according to the same procedure as the one de- 
scribed in Example 2 to obtain ia3 g of the objective 
compound as a white crystal (yiekt 83%). 

o Bemental analysis as C„H»O a - 



70 



75 



COOK 



o Mass : 220(M*) 
o *H-NMR (CDC1,) : 
«a89(6H, d.J-8) 
T^8(3H t 0\J»8) 
1.7-2.1(1H) 
2£1(2H,d, J»8) 



calculated (%} 
observed (%) 



C H 
76.32 9.15 
76.54 9.39 

2^2.7(2H) 
30 3.0-3.1 (1H) 

7.0-7.2(4H) 
25 Example 9 



M^^'-Dhrietr^ 
acid 

40 




26.3 g of 4K2\fr<fimethyM ^5M1etfad^efn^)benzov! 
chloride was treated according to me same procedure as 
the one described in Example 7 to obtain 14.7 g of the 
objective compound as a white crystal (yield: 52%). 

© Elemental analysis as CH^O, 



so 



66 



COOH 



calculated (%) 
observed (%) * 



C 

8 0.24 
80,31 



H 
8.51 
8.6 7 
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oMass( m / z >:284(M*) 

° 1 H-NMR{CDCJt 1 ): 

*1.64<3H,s) 

tJ71(3K,s) 
1;9-2XK3H) 
2.1 -2.3(4 H) 
25-26(3H) 



5L0-&3(1H) 
6c1-6.2(1H) 
5 02-03(1 H) 
7_1-7.6(4H) 
Example 10 



TO 



3^4M2-^-DimethyihepW acid 




124 g of 4^2%6'^methyIheptyl)benzoc add was 
Seated according to the same procedure as the one De- 
scribed in Example & and punned by chromatography to 
obtain 6.0 g of .the objective compound as a wax fwekt 
42%)l 

o Elemental analysts as 0rHJ0 3 



calculated (%) 
observed (%) 

oMass( m /^r288{M + ) 

o H-NMR (CDCla> : 

i0^3H,drJ s 7J 

0.87(6H,d.J=7) 

09-T.9(BH) 

Z2-2^(5H) 



C H 
79.12 9.79 
79.03 9.84 

6L1-6-2(lH) 
45 7.16(2H,d.J-9) 
7-42(2H, d, J-9) 
Example 11 

3^4M2",6--Dirnethtf acid 

55 




COOH 



28 



55 



0194 693 



56 



This compound can be prepared by any erf the follow- 
ing three methods. (Method 1) 



calculated (%) 
observed {%) 



28* g of 3-[4 i ^,6--dirnethyfhepty0phenylh2- 
butenoic acid was treated according to the same procedure 
as the one described in Example 2 and purified by silica gel 
chromatography to obtain 25i2 g of the objective compound 
as a colorless oil (yefldt 87%). 

o Elemental analysis as C^H^O, 



c 

78. 57 
78.71 



H 
10.41 
10.57 



o f H-NMR (CDClj) 
5 0.84(3H, d, J~7) 
0.86<6H, 4 J«7) 
0^1^(8H> 
1-28(3H,o\ J=8> 
2.1-2^(4H, m) 
3.0-3^(1 H, m) 
7.0-7.2(4H) 
(Method 2) 

13.4 g of 4^T»e%lac8tophenone was dissolved in 10O 
ml of benzene, followed by the addition of 20 mi of ethylene 
glycol and a catalytic amount of ptoluenesijlfbnic acid The 
mixture was azeotropicaOy dehydrated for several hours, 
cooled and washed by pouring it Into an aqueous solution of 
sodium hydrogen carbonate. The product was washed with 
water and dried 

17.8 g of N^mosuccintrnide and 02 g of benzoyl 
peroxide were added to the obtained product and the result- 
ing mixture was heated under reflux, coded, washed with 
water and concentrated. 

2a8 g of tnphenylphosphjne and the concentration 
residue were dissolved in 200 mi of benzene. The obtained 
solution was heated under reflux and cooled. The precipitate 
was filtered, washed with water and dried. 

The obtained powder was suspended in 200 ml of 
DMF, followed by 1he dropwise add-on of a solution of 643 
g of sodium ethyiate in DMF. 12.0 g of 6-meth>4-54iepten- 
2-one was dropwise added to the resulting mixture to cany 
out the reaction at 50°C for 2 hours, The reaction mixture 
was poured into water, extracted with hexane, washed with 
water and concentrated. 

The residue was dissolved in methanol Hydrocttoric 
a*** was added to the obtained solution to carry out the 
reaction at 50°C for one hour. The reaction mixture was 
poured into water, neutralized with an aqueous solution of 
socfium hydrogen carbonate, extracted with hexane, washed 
with water and concentrated. 



1.2 g of sodium hydride was suspended on 50 ml of 
THF, followed by the dropwise addition of 12.0 g of diethyl 
eth ° xvcartxff ^^ The concentration resi- 

due was dropwise added to the obtained mixture to carry 
out the reaction at 50*C far 2 hours. The reaction mixture 
was poured into water, extracted with hexane, washed with 
water and concentrated. 

The residue was dissolved in ethane! and catalyficafly 
reduced in the presence of Raney nickel catalyst After the 
removal of the catalyst by filtration, 7 g of potassium 
hydroxide was dissolved in the obtained solution. The ob- 
tained mixture was poured into rJlute bydrocrtforic add, 
extracted with ether, washed with water, concentrated and 
purified by column chromatography to obtain 3.3 g of the 
objective compound (yiett 11%). 

(Method3) 

38 - 9 9 of berizyttriprienytpricsph chloride was 
suspended in 200 ml of DMF, followed by the dropwise 
addition of as g of sodium ethyiate in DMF. 12.0 g of 6- 
methyt-5-hepten-2-one was dropwise added to the obtained 
mixture to carry out the reaction at 50°C for 2 hours. The 
reaction mixture was poured into water, extracted with hex- 
ane, washed with water and concentrated 

The residue was dissolved in ethanol, cataJyticaUy re- 
toced in the presence of Raney nickel catalyst ffiered to 
remove the catalyst and concentrated. 

20,0 g of anhydrous aluminum chloride powder was 
suspended in 100 ml of carbon tetrachloride, followed by 
the addition of 11.8 g of acetyl chloride under coofing. The 
ccfxsjntration residue was dropwise added to the obtained 
mixture under coding with fee to carry out the reaction for 
one hour. The reaction mixture was poured into ice-water. 
The organic layer was washed with dilute hydrochloric add, 
aqueous solution of sodium hydrogen carbonate and water 
and concentrated 

1.2 g of sodium hydride was suspended in 50 ml of 
THF, followed by the dropwise addition of 12J) g of diethyl 
elhox y cartjcn y J ^^ The concentration resi- 

due was dropwise added to the obtained mixture to carry 
out the reaction at 50°C for 2 hours, The reaction mixture 
was poured into water, extracted with hexane, washed with 
water and concentrated. 

The residue was Dissolved in ethanoi, cataiyticaJry re- 
duced in the presence of Raney nickel catalyst and ©tared 
to remove the catalyst 7 g of potassium hydroxide was 
dissolved in the obtained solution. The resulting solution 



oMass( m /2):290fM*) 



25 



30 



35 



40 



45 



50 
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was poured into cfflute hydrochloric add, extracted with 
ether, washed with water, concentrated and purified by 
column chromatography to obtain 93 g of the objective 
compound (34%). 



12 



3-{4'-<2-,6-,i 0--TrimethyfuiK^^ acid 




153 g of 4^2'^,l0'-trime«iylundecyl)ben2t« add 
was treated according to the same procedure as the one 
described in Example 6 and purified by sffica gel 
chfomatography to obtain 93 g of the objective compound 
as a wax (yield: 55%). 

o Elemental" analysis as C^H^O, 



15 



20 



calculated (%) 
observed (%) 



C 

80.3 9 
80.55 



H 
10.68 
10.73 



oMassfy z XT358(M + ) 
c l H-NMR(CDCl a ) : 
$ 034(3H, d, J =7) . 
087(9H,d, J«7) 
03-1 3(1 5H) 
2.2-23(514) 



35 6.1-&2(1H) 

7.15(2H.<t J»9) 
7A2(?H,<i, J«9) 



40 



45 



Example 13 



3T4'-<2\6\10"-Trone^ add 




353 g of 3^'^,6V0--tnmeihylunc^ 
butenac acid was treated accordmg to the same procedure 
as the one deserted in Example 2 and purffied by sfficagef 
chromatography to obtain 32A g of the objective compound 
as a cofartess oil frieH: 91%). 

° Elemental analysis as C^HJQ 2 



55 



60 



€5 
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calculated (%) 
observed (%) 



c 

7 9.94 
80. 1 0 



H 
11.18 

11.23 



oMassT/ 2 ):360(M+) 
o ^-NMR(QDCl3> : 
5 0.84(3H, d, J»7) 
0.87(9H,d, J»7) 
0.9-1 .9(15H) 
1.290H, d,J~8) 



10 2.1-2*<4H, m) 
3D-a4(lH.fn) 



75 



20 



7.0-7.2(48) 
Example 14 



3^4'-Isobutylph8ny0prDpionic acid 




17.8 g of 4-isobutytoenzoic acid was reduced by the 
use of Wftium aluminum hydride, the product was stirred in 
methylene chloride together with manganese dioxide. After 
24 hours, the mixture was Stared and conce n t ra ted. 

Separately, 2.4 g of sodium hydride was suspended in 
30 ml of hexane, followed by the dropwise adorfion of 24 g 
of diethyl ethoxycartx5ny^)hosphonata. The above concen- 
tration residue was dropwise added to the resulting mixture 
to cany out the reaction at 50°C for 2 hours. After the 
completion of the reaction, the reaction mixture was washed 
with water, concentrated, dissolved in ethanoJ and catafyt- 



calculated (%) 
observed {%) 



30 



40 



COOH 



fcaBy reduced in the presence of Raney nickel catalyst The 
reaction mixture was filtered to remove the catalyst and 10 
g . of potassium hydroxide was dissolved in the obtained 



The solution was poured into dflute hydrochloric acid, 
extracted with ether, washed with water and concentrated. 
The residue was purified by silica gel chromatography to 
obtain 11.7 g of the objective compound as a white powder 
(yield: 57%). 

o Elemental analysis as C 0 H,,a 



c 

75.69 
75.84 



H 
8.8 0 
8.8 9 



o MassHz) : 206<M*) 
o H-NMR(CDC1J : 
a0.89(6H, d, J-8) 
1.7-2.1<1H) 



55 



60 



Z4-3^(4H) 
2J>1(2H.d,J = 8) 
7.0-7.2<4H) 
Example 15 



3-{4X2".6"-Dimethyihepty^ acid 

65 
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OOH 



243 g of 4^2 r ,6'^methyIheptyOb0izoc arid was used 
as a starting material and treated acconfcig to the same 
procedure as the one described rn Example 14 to obtain 
14.9 g of the objective compound as a white powder (yiefch 
54%). 

o Bementat analysts as CnKaO, 



calculated {%] 
observed (%) 



70 



75 



c 

78.21 
78-3! 



H 
10.21 
10.29 



o Mass^/z) : 276<M*} 
a «H-NMR(CDCI,) : 
SOM&Kd. J=7) 
037<6H,d, J=7) 



1.0-1.9(8H) 
30 2^^(6H) 
7.f>7.2{4H) 
Example 16 



3^H^6V0--Trimethtf^^ add 




COOH 



313 g of 4-<2' .6' JOMrimethyhiridecyi) benzoic add 
was used as a startmg materia] and treated accorcmg to the so 
same procedure as the one described m Example 14 to 
obtam 173 g of the objective compound as a wax (yield: 
51 



o Elemental analysis as C x ^ a D 3 



55 



calculated (%) 
observed (%) 



C 
79.71 

79.95 



H 
11.05 
11.23 
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°Mass( m /z)r346<M*> 
o , H-NMR(COCI 3 ) : 
iO80(3H.d F J=7) 
0.84(9H,d. J =7) 



1.0-1 .9(1 5H. or.) 
Z2-3^(6H, m) 
7.12(4H, S) 
Example 17 




10 3T4'-<r ( 6-45inwmytieptyl)^^ 



CONH- 




28.7 g of 4^ f ^lm8thylh8pty0benzoyl chloride was 
oVopwise added to a solution comprising 13.7 g of 3^amroo- 
1^-propaneolot 15 g of triethylctmine and 100 ml of NJM- 
oTnTethylformanwte under cooling with ice. After the compte- 
tion of the reaction, the reaction mixture was poured into 
water, neutrafeed with oUute hydrfcrfiloric acid, and.extracted 



with cfikxcjfomx The extract was washed with water, con- 
centrated and purified by silica gel chromatography to ob- 
25 tain 20.2 g of the objective compound as a wax tviekt 
63%). iy 

o BementaJ analysis as C„H 3l N0 3 



o MassC/J : 321<M*) 
o *H-NMFt(CDGI») : 
«084(3H, d, J-7) 
0.86(6H,d, J«7) 
1.0-13(8H) 
£2-2*(2H) 
3^-3.7(5H) 



calculated (%) 



observed {%) 



C H 
70.99 9.72 
80.25 9.9 5 

<0 3.7-4.0<2H) 
6.9-7.1 (1H) 
7.19(2H,o\J«9) 

45 

7^6(2H.d. J-9) 
Example 18 

50 

*H4^2\6M)inietbyihep^ 
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13.2 g of gjycmarnide hydrochloride was suspended in 
a mixture of 15 g of triethyterrene and 100 mi of 
tBfirahyoVo&jran. 2BJ- g of 4^2^6'Hfme1hyIh8ptyf)ben2oyf 
chloride was dropwise added to the suspension under cool- 
trig with ice. 



The reaction mixture was poured into water and neu- 
tralized w3h dilute hyoVochJonc acid and extracted with 
ether. The extract was washed with water, concentrated 
and racrystaffized from ethyf acetate to obtain 26.1 g of me 
objective compound as a white crystaf (yield: 86%). 

o Elemental analysis as C*Mi&> 



calculated (%) 
observed ( % ) 



C 
71.01 
71.20 



H 
9.2 7 
9.32 



o -Maasf^) : 304(tt») 
o»H^»MR(CDCi^: 
*084<3H,d. J«7) 
036(6H. dL J-7) 

ZZ-2JB{2H} 
«7C2H r o; J-4) 
&75-5£6(1H) 



20 



655-630(1 H) 



7.18(2tid, J =9) 
7.1-7.4(1 H) 
25 7.76(2H, d, J-9) 




Example 19 

30 

N-[4-^,6"-Dirnemyftiep^ 



fr\-C0NEK\C0N<r° 2H3 



24-8 o; of 4^\r-cfimethyIher^)beri2Dfc acid and 13.1 
g of triethytemine were Dissolved in 100 ml of 
tetrahyoTDfUiaa 13J) g of ethyl crtforocarbonate was drop- 
wise added to the solution under coofing wflh ice 

20-9 g of e th yl yl y u ne hydrochloride was suspended in 
a mixture of 20.0 g of triethylarnine and 100 ml of 
tetrahyn^ofuran. The above reaction mixture was added to 
the obtained suspension. 

The reaction mixture was poured into water, neutralized 
with dilute hydrochloric add and extracted with ether. The 
extract was washed wfth water, concentrated and dissolved 
in ethanoL 16 g of potassium hydroxide was added to the 
ohta^solutmfoflowedfjyalssolufio^ 



45 
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GO 



The reaction mMure was poured mto water, neutrafeed 
with dilute hydrochloric add and extracted with ether. The 
extract was washed w3h water, concentrated and dissolved 
e\ a mixture of 15 g of trietrrytamine and 100 ml of 
tetraliyrJroturan. ia0 g of eflryf cWorocarbonate was drop- 
wtse added to the obtained sofejtion, fol lowed by the addition 
of 20 g of ajethytamma. 

The reaction mixture was poured into water, neutrafeed 
with dilute hyoVochJonc acid and extracted with ether. The 
extract was washed with water, concentrated and purffied 
by sffica gel column cftonrotogjaprnrto obtam 1T.5 g of tfte 
objective compound as a colorless 03 (yiefct 32%). 

o Bemental analysis as C^H^N^ 



65 



34 
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o «H-NMR(CDCZ,) : 
«034(3H.d,J-7) 
0.86<6H,a\J«7) 
0.9-1 .9(14H) 
Z2-Z8(2H, m) 
ai-a6(4H, m) 



calculated (%) 
observed {%) 



C H 
73.29 10. 0.7 
73.38 • 10.21 

70 

4.23(2H,d. J =4) 

75 t:i-7^c3H) 

7.76<2H,d. J=fl) 
Example 20 



20 



25 



N^3-[4*-(2\6--0bnethyIheptyl^^ 




29-0 g of 3-[4*-(2" £^ir»thyiheptyOp^ 
acid was (fissolved Jn 10 m! of tetrahydrofuran. 25^ g of 
tretfiyJamine was added to the solution, followed by the 
dnopwise addrtion of 13-0 g of ethyl crdoiocarbonate under 
cooting with be. 

After the completion of the reaction, the reaction mix- 
ture was added to a solufion of 00 g of ethanoiamme in 
100 ml of tetrahydrofuran at 0°C or below. 



40 



OH 



The reaction mixture was poured into water, neutralized 
wifti dOute hydrochloric acid and extracted with ether. The 
extract was washed with water, cortcentrated and purified 
by sifca gel column crtromatography to obtain 29.1 g of the 
objective compound as a cotoriess ofl (yield: 87 .4%). 



o Elemental analysis as C^.H^NO, 



oMass( ro /2):333(M*) 
© WMMR(C0C£,) : 
*G-84(3H.d,J«7) 
0.86<6H,d, J=7) 
09-1^8H) 
1^8(3H t d, J=8) 



calculated (%) 
observed (%) 



C 

75,63 
75.78 

2.1-2£<4H f m) 
w 3J)^4{3H) 
3-4-3-6(2H) 
6^-6^(lH) 
7.0-7.2f4H) 
Example 21 
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H 
10.58 
10.64 
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T^-propanediol 




- . OH 



29.0 g of 3{4M2-£'Kr0ne%lheptyO^^ 1tt 
aod was used as a starting material and treated according 
to the same procedure as the one described in Example 17 
to obtain 24*3 g of the objBCfive compound as a wax (yield: 
67%). 



» Bementai analysis as GoH^MO, 



20 



calculated {%) 
observed {%) 



C 

7 2.68 
7 2.81 



H 
10/2 6 
10.49 



°Massf°/z):363(Hn 

a*K-NMR(CDCX^: 

5 0-84(3H, d, J «7) 

0ST(&±d. J«7) 

09-1.9(8H) 

1 .27(31^ d„J=8) 

2.1-23(4H. m) 



3.<W.7(6H) 
35 3.7-<0(2H) 

&9-7.2C3H) 
40 Example 22 

N^3T4^2-,6-^in^yIheptyl)pheny^ 




CONlK^COKTlJ 



309 g of 344'^^fimethylhept^^ 
chloride was used as a startmg material, treated accordmg 
the same procedure as the one described in Example 18 
and purified by sfltca gef chromatography to obtain 31.8 g 
of the objective compound as a white powder (yfefcfc 92%). 

o Elemental anatysts as CnH^NA 
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o Mass( : 346(M+) 
o »H-NMR{CDCt,) : 
«084(3H,<l 1 J-7) 
OS6<6H f d, J = 7) 
09-1.9(8H) 
1.28(3H.d, J«8) 
2.1-2.8(4H. m) 

aao4(iH f m) 



calculated (%) 
observed (%) 



C H 
7 2.7 9 9.8 9 
72.8 4 9.9 7 

10 4.18<2H.d, J-4) 
5.75-a95(1H) 
6.65-6-90(1 H) 
7.0-7.4(5H) 
Example 23 



T5 



20 



N^3l4Mr.6--Dimet^^ 
tfethylglycinamide 




ONH^NCON^ 




29.0 g of 3{4M2\6^<fimetrylhepW^ add 
was used as a starting material and treated according to the 
same procedure as the one described in Example 19 to 
obtain 17.2 g of the objective compound as a cotartess o3 - 
(yield: 42%). 

o Elemental analysts as C 2J H 43 N 2 0, 



05 



40 



oMassT/ 2 ):402(M*) 

o WgMRfCDCt,) : 

*0-84<3H,d,J«7) 

Q.87(6H.d,J»7) 

09-1.9<14H) 

1.29<3H.d.J-8) 

2.1-2.8(4H. m) 



calculated (%) 
observed (%) - 



H 
10.52 
10.66 



55 



c 

74.58 
74.74 

3.<K3j6(5H. m) 
4£2(2H, d, J =4) 
7-0-7^(5H) 
Example 24 

4-lsobutylphenytac8tic acid 



37 
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COOH 



1X8 g of 4-tsobutytbenzoic acid was reduced by the 
use of Dthrum aluminum hydride and concentrated. The 
rjoncerrtratfan residue was (Sssorved in 30 ml of pyridine, 
followed by the addition of 224 g of p-toCuenesufcnyi 
. chloride under cooling with fee. the reaction mixture was 
poured into ice-water and extracted with ether. The extract 
was washed w3h water and concentrated at 30°C 

1 00 g of potassium cyanide was suspended in 1 50 ml 
of DMSO. The above concentration residue was added to 
foe obtained suspension at 120°C to carry out trie reaction 
far several hours. The reaction mixture was coofed. poured 
into ice-water and extracted with ether. The extract was 
washed with water and concentrated. 



10 



16 



20 



The residue was disserved tn 100 ml of propylene 
glycol foSowed by the addition of 1 7 g of potassum hydrox- 
ide. The resulfing mixture was stirred at 120°C for several 
hours, ceded, poured into ice-water, neutralized with cSute 
hydrochloric acid and extracted wdh ether. The extract was 
washed with water, concentrated and recrystaflced from 
hexane to obtain 5.4 g of the objective compound as a 
white crystal (yield: 28%). 

o Elemental analysis es C^O, 



calculated (%) 
observed (%> 



c 

7497 
75.11 



8.5 7 



o MassTVj : 192{M+) 
o'H-NMRCCDCt^: 
5 0.90(6H,d.J-8) 
1.7-2.T(1H) 



2_52(2H,d, J~8) 
3^3<2H,s) 
7.0-7.2(4H) 
Example 25 



45 M2V6M>inrethyihep1y^^ acid 




COOH 



24.8 g of 4~i2' ^'-olrn^ryaiep^benzojc acid was 
used as a starting material and treated according to the 
same procedure as the one described in Example 24 to 
0btan53 g of the objective compound as a white crystal - 
(yield: 22%). 

o Elemental analysis as C„H*0* 
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Calculated (%> 
observed (%) 



c 

77.82 
78.01 



H 
9.9 9 
10.05 



o Mass : 262(M*) 
o «H-NMR <CDCX,) : 
iO^SOH, d. J-7) 
0.87(6^ d.J-7) 
1.0-1.9(8H) 



10 Z2-ZQ(2H. m) 

asi(2H, s> 

7.0-7.2{4H) 
Example 26 

4-(2*£\lO'-Triroet^ acid 



15 




31.8 g of 4-(2 > ^ v iO'^ethylund8cy0beri2otc acid 
was used as a starting material, treated according to the 
same procedure as the one deserted in Example 24 and 
purified by ctvomalog^aphy to c^ 
compound as a wax (yield: 35%). . 

o Elemental analysis as C^O, 



calculated (%) 
observed (%) 



oMassT/ z ):332(M*) 
o H-NMRfCOCt,) : 
*&81(3H,d.J=7) 
0\85OH.d, J«7) 
1*-1.9(15H) 



30 



35 



40 



COOK 



C H 
79.46 10.91 
79.66 11.08 



50 

2.2-24<2H, m) 
&53(2H,s) 
55 7J0-7£(4H) 

CtaJms 



60 (1) A poVprenyl compound represented by the general 
formula: 



39 
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CH a ' v ' * CH 3 

H-(CH r -C— CHKIH ? ) 5 CHH>-CH-/^-(X) 5 CX)R 
II- : V I \=/ • 
A B YZ, • 



wherein an of A, B, Y, and Z stand for hydrogen atoms, or 
A and B, and Y and Z, form each a shgte bond between 
bom carbon atoms, n is an integer of 0 to 2. X stands for a 
group represented by the formula 



10 



16 



. CH 2 
I 

I t 

K L 

(wherein K and L are iriderjendentry a hydrogen atom or 25 
form a single bond when taken together}, a group repre- 
sented by the formula -CH,-or a group represented by the 
formula -(CHJr, m Is an integer of 0 or i, and R stands for 
a hydroxy group, a group rep resente d by the 

30 



-MH(CH 2 



(wherein R* and R* may be the same or different and each 
stand? for a hydrogen atom or a lower alky! group and p 40 
stands for an integer of 1 or 2k a group represented by the 
formula -NH-{CH,)q-OH (wherein q denotes an integer of 1 
or 2) or a group represented by the formula 



-^H-CH^H-CH.OH 



.OH 



and a pharmacologically acceptable salt thereol 
(2}-A compound defined In claim 1, wherein R is OH. 
(3) A compound defined In claim 1. wherein X is 



CH, 
I - • 
_C_CH— 

I I 

K L 



40 
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(wherein K and L are as defined above) and R is OK 
(4) A compound defined in daita 1, wherein X is 



CH 3 
I 

-C-CH- 

I I 

K L 



(wherein K and L are as defined above) and R is 



is 



-i^H(CH,)p-CON<: 



(Wherein p, R' and R 1 are as defined above). 
(5) A compound defined in claim 1, wherein X is 



GH 3 
i 

— C — CH- 
I ( 

K L 

35 



(wherein K and L are as defined above) and R is -NH- 
(CHJ q -OH (wherein q is as defined above). 

(6) A compound defined in claim 1, wherein X is 40 



CH, 
I 

-C^CH- 
I . I 
K L 

50 

(wherein K and L are as defined above) and R is 



80 



-NH^3H,-CH-CH,OH 
OH 



(7) A compound as claimed in claim 1 which is selected 
from the group consisting at 

4-(1 Hsobutenyl) benzoic aad» 

4Hsabutylbenzoic acid, 



60 



65 



4K2\6'-DtniethyM" ^^eptaaTenyObenzdc acid. 
^^'^meftyfiieptyOberttojc acid, 
4H2*£\io^Trimethy!^^ 
3H4'^iNsobutem^)pheny^ acid, 



41 



81 



0 194 693 



82 



3-{4Msobuty!phenyO"2-buteno» acid. 
3«(4Msobutyfphenyl)butyriD add, 

acid, 

3-f*M2-£*^irnethyto^ acid. 
WH2'J5--o™efiW^^ acid 
3-(4^<2^6V0~-Trfme^ add, 
3'(4^2~,6\10'-Trfmethyfu^^ actf, 
3^4Msobutylphenyl)pfDj»onic add. 
3^4W2^6-^imethyih8ptyl)phenyf)p^^ acW, 
3-<^*-{2",6* /lO'-TranelhyturKte^ acki. 
3"(4M2^6*-Dmrethy8ierjtyf)ben2^^ 
N^4-(2\6MMrnethyJr>epW^ 



70 



75 



20 



25 



CH 3 

A B 



in which n is zero. 1 or 2;.m is zero; R is OH; A and B 
form a angle bond between both carbon atoms and Y and 
Z form a single bond between both carbon atoms; 



^-(2%6M>tmethythept^^ 

r^K4M2"^4>melhyffiepty0phe^ 
emanoiamtoe, 

^•^"^"■^''DirnethyfheptyOpheny^ 
1 ^-propanediol, 

N-(3'(4H2-^*^mietrrylhep^ 

N^4X2",6-4Din*^hepW 
diettiylgjycmanude, 

4-^sobutyfphaiyfacetc add. 

4^2 r ^-Dtrne%meptyQr^enylace6c add 

and 4-{2* f 6\1 O'-Tnmetrryiundec^ add. 

(8) A phanrtaceutfcal composffion which com p rises a com- 
pound as defined in Claim 1 and a pharrnaceufcafly ac- 
ceptable carrier. 

(9) A process for produdng a compound of the formula (I): 

cpr- 

•C-CH-^)-CX) 5 COR 
(I)' 



which comprises reacting a compound of the formula (II): 



40 



o 

C,H,0 — P — CH, -f . \\-COOCH, 
I v 
OCjH, 



cm 



with a compound of the formula (III): 



so 



CH S 
I 

H—(CH I -C = CH-CH 2 ^-CH, 



which n is zero, % or 2. 

(10) A process tor producing a compound of the formula • 
0): 



C— CH," 
I! 

o 



(im 
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HKCFT.-CMp-CH^CH^C-p-^^-cx)-! 



(X) 5 C0R 



A. B yz 
. • (I)' 

to whfchn iszero, 1 or 2; m Is zero; R is OH and A, B, Y 10 defined in Claim 9. 
and Z each are hydrogen, 

^comprtses^^oo^of^fc^o, 01) A process tor producing a compound of Ihe formula 

' CH 3 • . " CH 3 : 

X-^-tffL-CXZn CH s -C^CH-/~^-(X) 5 C0R 
A B YZ - 

. CD" 



in which n is zero, 1 or 2; m is zero; R Is OH; A and B 
form a single bond between both carbon atoms and Y and 
Z form a single bond between both carbon atoms, 

which comprises oxidizing a compound of the formula (VI): 



25 



30 



H-(CH 2 -C^CH-CH^^ " VcHO 




(YD 



in which n is zero, 1 or 2. 

(12) A process for producang a compound of the formula - 
0): 

45 



CH, OH/- 

A B y Z \ XZ=/ ' • 

• (I)' 

55 

ri^flll? ^11^^ ^J^T"" 3 which comprises hydrolyzing a compound of the formula 

smnia bond between both carbon atoms; Y and Z are (DC): 



hydrogen or form a single bond between bom carbon 
atoms; RlsOH;mlsiandXis -C<CH3)=CH-. qq 



65 
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■ CH 3 . CHi CH 3 

I . - ' I • | 

^KC^^-CH-CH 2 3 5 ^ CH _ C _ CH ^ Vc=CH-CDOOH J 

ii f i w 

A B Y Z 

* - - (CO 

10 

(13) A process for producing a compound of the formula - 

A B Y Z -.' W 

in which n is zero, "t or 2; A and B are hydrogen or form a which comprises conducting hydrofysis and reduction of 

single bond between both cartoon atoms; Y and Z are compound of the formula (XXI Vt 
hydrogen or form a single bond between both carbon 
atoms; R fs OH; m is 1 and X is -CH2-CH2-. 

AS Y Z • 

(XXIY) 

(14) A process for producing a compound of the formula - 40 
(I* 

CH a •* CUT- 

A B Y Z ^ _y ^ 

• ( I ) 

^^rrr^ra: SrT^ 

hydrogen or form a single bond between both carbon 55 
atoms; m is 1, R is OH and X is -CH2-, 



CH 3 CH 3 
A B Y Z 

(XXW) 
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(15) A process for producing a compound of the formula • 



A B y Z W 

(I)' 



in which n fs zero, 1 or 2; A and B are hydrogen or farm a 
single bond between both carbon atoms; Y and Z are 
hydrogen or form a single bond between both carbon 
atoms; m is 1; R is OH and X is -CH2-, 



y5 which comprises reacting with carbon dioxide a compound 
of the formula QCXDC): 



CH 3 : CH, 

A B v Y Z ~ 




CXXK) 



(16) A process for producing a compound of the formula 
(I): 



H-(ra/~(Lp-CH^^ 



A B 



Y Z 



(I) 



in which m is zero or 1; n is zero, 1 or 2; A and B are 
hydrogen or form a single bond between both carbon 
atoms; Y and 2 are hydrogen or form a single bond 
between both carbon atoms; X is a group of me formula - 
(CH3)CK-CHL- f K and L are hydrogen or form a smgte 
bond between both carbon atoms; R is a group of the 



45 



50 



formula: -NH(CH2)p-CONRiR2. a group of me formula: - 
NH(CH2)q-0H or a group of the formula: -NH-CH2-CHOH- 
CH20H; p, q, Ri and R2 are defined in Claim 1, 

which comprises reacting a compound of the formula - 
(XXXII), <XXX!X) or fXXXX* 



55 
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.CH a CH S 
. A B YZ 



COEH 



(XXiTD 



CH S " CH a 

I * I . 

II II 

AB • YZ 




;x) s coocooc,Bj 



CXXXDO 



CH, 

I 

K-<CH,-C-C-CH,-^ CEL-C-Ct 
AB 




O 
II 



GOOP-(OC,H 5 ), 



(XXXX) 



with an amine of the formula: RH in which R « defined 30 
abova 



17. The use of the compounds of Claims 1 to 7 fx the 
preparation of a medicament having arttihyper- 



35 



nic activity for the treatment of arteriosclerosis. 
Ciarm(s) for contracting state: AT 
1- A process for producing a compound of the formula (I): 



CH, 



CH 3 V 



K-(CH 2 -C— CH-CH^ CH,-C-CH-<^S-(X) 5 COR 
If II . V=/ . - 

A B Y Z • 

CD" 



in which n ts zero, 1 or 2; m is zero; R is OH; A and B 
form a single bond between both carbon atoms and Y and 
Z form a single bond between both carbon atoms; 

which comprises reacting a compound of the formula (II): 



so 



C,H 3 0 -P — CH 2 -/y\V-COOCH 3 

och, 



(n) 



with a compound of the formula (til): 



65 
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CH, • 

H-(CH 2 -C = CH^CH r 3 5 -CH r — C-CH 3 - (IE) 



which n is zero, 1 or 2> 

2. A process tor producing a compound of the formula (I): 10 

CB, CH 3 - 
H^CH i -^H-CH^CH J -C-CH-^)-(X) s COR 

a b y z * ^ _y ^ 

• • (I)" 

in which n is zero, Tor 2; m is zero; R is OH and A, B, Y defined ex Claim 1. 

and Z each are hydrogen, 

which centred*** me con^ ot me famuta « " 3. A process for producing a compound of the formula (I): 

CH 3 CH;| -. 
H-CCH.-i-CH-CHi^ CH 2 -C-CH-/jv)-(X) 5 C0R 

A b y|: — 



(I) 



?n which n is zero, 1 or 2; m is zero; R is OH; A and B 
form a single bond between both carbon atoms and Y and 
2 form a angle bond between both carbon atoms, 

which comprises oxidizing a compound of the formula (VI): 



CH 3 CH 3 

. - • N=/ . (VI) 



in which n is zero, 1 or 2. 

4. A process for producing a compound of the formula (I): 
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H-(^~(^-CH^CH s -C-CH-/^\-(X) 5 C0R 



i i ii w 

A B Y Z 



(I) 



10 



rfnn^tlf SH 0 ^^ Z^Tl^ T * "* iCh """P* 83 h »*o | y a "3 3 compound of the formula - 

single bond between both carton atoms; Y and Z are (IX): 

hydrogen or form a single bond between both carbon 

atoms; R is OH; m is 1 and X is -C(CH3)=CH-, 15 

CH, . .CH, CH 3 

[ [ - -j 

A B * Y Z * 

5. A process for producing a compound of the formula (Ih 

H-COr.-C^CH-CHi- C3I I -C-CH-/^-(X) 5 C0R 

A B Y Z • " — 

- • . (I)' 

1"^!! 1 * * A ^ B 3/8 "y*°B8" or form a which comprises corrfuctmg rrydnjlysis and reduction of a 

smgte bond between both carbon atoms: Y and Z are ccmtpourrf crt the fonruda ^IwT^ reoucwm of a 

hydrogen or form a single bond between both carbon 
atoms; R is OH; m is t and X is -CH2-CH2-, 45 

CH 3 CH 3 

A B y z , 

(xxrv) 

6- A process for producing a compound of the formula (I): 

60 
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CH, CH 3 ; 
H-CCHz-C-CH-CH,-^ CH 2 -C-CH-^~^-(X) s COR 
A B Y Z *• . 

(I)' 



10 



in which n is zero, 1 or 2; A and B is hydrogen or form a which comprises hydroryzmg a compound of the formula 

single bond between both carbon atoms; Y and 2 are (XXVII): 
hydrogen or form a single bond between both carbon 
atoms; misi,RisOHandXis -CH2-, 



75 



CH 3 CH, 

A B Y Z 

• - ' (XXVI) 

7. A process tor producing a compound of the formula 0): 

CH 3 CH 3 
H-CCHz-C-CH-CH^ CH z -C-CH-/3-(X) 5 C0R 
A B Y Z 

• (I)' 

40 

in which n is zero. 1 or 2; A and Bare hydrogen or form a which comprises reacting with carbon dioxide a compound 

smote bond between both carbon atoms; Y and 2 are of the formula (XXIX): 

rrydrogen or form a single bond between both carbon 
atoms; misl;4tsOHandXis -CH2-, 

45 

CH 3 : CH 3 

A B , Y Z 

CXXDC) 

55 

8. A process for producing a compound of foe formula (I): 

CH, * CH/ 

H-CCH.-O-CH-CH^ Ca-C-CH-Zj^-CX^COR 

A B Y Z *. " — * 

(I)' 
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97 0 194 693 
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in which ra is zero or v. n is zero. 1 or 2; A and B are 
hydrogen or font a single bond between both carton 
atoms Y and Z are hydrogen or form a single bond 
between both cartoon atoms; X is a group of the formula - 
(CH3)CK-CHL-, K and L are hydrogen or fofm a singte 
bond between both cartoon atoms; R is a group of the 
formula: -NH(CH2)p-CONRl R2, a group of me formula: - 
NH(CH2)g-OH or a group of the formula: -NH-CH2-CHOH- 



CH20H; wherein p stands for an integer of 1 or 2, q 
denotes an integer oflor2.andRlandR2 may be the 
same or different and each stands for a hydrogen atom or a 
lower alkyl group, 

which comprises reacting a compound of the formula - 
(XXXU), (XXXIX) or (XXXX): 



.CH S 

I 



CH 3 

I 



A B 



YZ 



(XXJI) 



CH a CH, 

I I . 

K^CEIrC^-ca^CH,- 

"II II 

AB YZ 



ch 3 ch 3 

I " I 

K-^CHi-C-C-CH,-^ CBX> 

II " 'II 
AB YZ 




with an amine of the formula: RH in which R fa defined 
above. 

9; The use of the products of claims T to 8 for the 



40 



xw:oocooai^ 



(XXXDO 

o 
I! 



(XXXX) 



Preparation of a mecScament having antihyper- 
chofesterotefrec activity for foe treatment of arteriosclerosis. 
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